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Abstract 
Capital structure and operating capacity exert significant influence on firm’s performance. According to 
the literature, the influence diverges from different business cycle. Based on a sample of real estate listed 
companies form 2004-2014, this paper dynamically investigates the different influence of capital structure and 
operating capacity on firm performance in a 3-year sling time window. The study found that there exists the 
Scale Economies Effect. After the economic crisis, the inventory turnover in days, representing the operation 
capacity, influence the performance greatly. While the capital structure influences the performance negatively 
though out the whole time period and the financing structure consistent with The Pecking Order Theory. This 
conclusion shows that the real estate listed firms are gradually returning to a more rational way. 
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1. Introduction 
Recent years, the development of real estate in China is in in institutional adjustment phase. In order to fit 
in the economic cycle, the real estate firms adapt different operation strategies to obtain a better performance. 
From the macroscopic aspect, we can find that the Real Estate Climate Index is a periodic wave. Before the 
financial crisis, the index remained above 100, indicating that our real estate industry was in a boom period. 
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During the crisis, the index reach to a peak of 106.45, revealing there existed a bubble in the real estate market. 
After the crisis, the index fluctuated a lot and declined 12.4% in the next 15 months. In the late 2008, the 
stimulus plan was carried out and was found by Burdekin et al. (2014) [1] that it stimulates a large volume of 
money into the real estate market and the stock market and this fund has a positive impact on the real estate 
market. However, when the stimulus affect peters out, the index declined and remained below 100 until now. 
Most of the study now is based on one period and only from one aspect. Considering the large fluctuation 
in our real estate industry, this paper will analyze the performance of real estate listed firms by using the panel 
data regression in a 3-year sling time window and take both of the capital structure and the operation capacity 
into consideration. 
2. Literature review 
The performance of firms can be measured in various aspects. The capital structure and the operation 
capacity have become the mainstreams in studying the firm’s performance. Degryse et al. (2012) [2] thinks 
capital structure is the most important strategic decision for the firm management. Feng et al. (2007) [3] use the 
financial information of listed REITs, ranging from 1991 to 2003 to analyze. They use book leverage (total 
debts/total assets) and market leverage (book debts/ (total assets- book equity+ market equity) to measure the 
capital structure and find that the Trade-off Theory is fitted in the management. Besides, the best capital 
structure will not exist in the long term. Ebimobowei et al. (2013)[4] take 32 firms listed in Nigeria Stock 
Exchange market. In the study, performance is measured by ROA and ROE, capital structure is measured by 
short term debt ratio, long term debt ratio and total leverage. The study shows that each variable in the capital 
structure has a negative influence on the performance and the firms should choose the optimal capital structure 
to maximize the equity. Simiyu et al. (2013) [5] study 90 real estate firms listed in Shanghai and Shenzhen Stock 
Exchange Market and find the Peaking Order Theory is implied in the management, for the firms prefer the 
internal financing. 
In the study of operation capacity, Kinney et al. (2002) [6] investigate the relationship between JIT and the 
performance and find that lower the scale of inventory can increase the inventory turnover rate and therefore 
improve the ROA. Klingenberg et al. (2013) [7] analyze the operational innovation and the performance in a 
critical way. Asheghian (2012) [8] use ROA, ROE and ROI to represent the performance analyze the financial 
management performance between the firms in USA and in China. 
The size of the firm can impact the performance to a great distance. According to Ambrose et al. (2005) [9], 
they find that there is a Scale Economies Effect in the real estate market. The REITs in large scale can increase 
their profit by lower the costs and other expense. Zeitun et al. (2007) [10] also confirm that the size of firm has a 
positive influence on the firm’s performance. This can be achieved by diversified investment and the Scale 
Economies Effect. The study of Degryse et al. (2012)[2] shows that the financing structure is in line with the 
Peaking Order Theory. The SME (small and medium-sized enterprises) can lower their leverage by increasing 
their profits while the growth-type enterprises will increase their leverage because they need the money to 
develop and have a better performance. 
3. Panel data regression based on the sliding time window 
According to the study of Klingenberg (2013) [7], this paper will develop in two aspects, capital structure 
and operation capacity, to apply a better analysis the firm performance. 
Based on the actual economic situation of China, the real estate firms have raise large volumes of money 
to purchase the properties when the real estate industry was in the boom period. Besides, the bank preferred to 
offer a loan to the real estate firms for their high profit, resulting that the real estate firms would focus on the 
capital structure in that period. While in the period when the policies varying, especially when the real estate 
1040   Cheng Qing et al. /  Procedia Computer Science  91 ( 2016 )  1038 – 1043 
industry was under control because of the overheated investment, the financing cost increased to some degree. 
Only raise money to develop by recapitalization may not raise the performance. Therefore, capital operation 
may become a dose of good medicine. 
Considering the two aspects above, the model is developed as followed: 
ܴܱܣ ൌ Ƚ଴ ൅ ߚଵܵ݅ݖ݁ ൅ ߚଶܮ݁ݒ݁ݎܽ݃݁ ൅ ߚଷܫ݊ݒ݁݊ݐ݋ݎݕܶ ൅ ݑ௜ ൅ ݒ௜ǡ௧ 
where ROA is the dependent variable, representing the firm’s performance. The controlling variable is firm size 
measured as the natural logarithm of total assets (ܵ݅ݖ݁). ܵ݅ݖ݁ can reflect the comprehensive effect of asset 
utilization. According to Ebimobowei et al. (2013)[4], Zeitun et al.(2007)[10],The explanation variables are 
ܮ݁ݒ݁ݎܽ݃݁and  ܫ݊ݒ݁݊ݐ݋ݎݕܶ. The former represents the capital structure and the latter is inventory turnover 
days, representing the operation capacity. Ƚ଴ is the constant term and the ߚ௜ǡ ݅ ൌ ͳǡʹǡ͵  are the unknown 
parameters. ݑ௜ is the cross-section effect of the panel data regression. In the fixed effect model, ݑ௜ is a constant. 
While in the random effect model,ݑ௜̱ܰሺͲǡ ߜ௨ଶሻ. ݒ௜ǡ௧ is the random effect or the heterogeneity factors in the 
panel data regression. 
 
Table 1. Main variables and related reference 
Variable type Variables algorthm Reference 
Dependent 
variable ܴܱܣ 
ʹ ൈ 
 ൅ 	 ൈ ͳͲͲΨ 
Ebimobowei et al. (2013)[4] 
Zeitun et al.(2007)[10] ǃ
Asheghian(2012)[8] 
Control 
variable ܵ݅ݖ݁ ܮ݊ሺܶ݋ݐ݈ܽܽݏݏ݁ݐݏሻ 
Ambrose et al.(2005)[9]ǃ
Zeitun et al.(2007)[10]ǃ
Degryse et al.(2012)[2] 
Captital 
Sturcture ܮ݁ݒ݁ݎܽ݃݁ 
ܶ݋ݐ݈ܽܾ݀݁ݐݏ
ܶ݋ݐ݈ܽܽݏݏ݁ݐݏ Kinney et al.(2002)
[6]ǃ
Klingenberg et al.(2013)[7] 
Operation 
capacity ܫ݊ݒ݁݊ݐ݋ݎݕܶ 
 ൌ ܣܫ݊ݒ݁݊ݐ݋ݎݕݐݑݎ݊݋ݒ݁ݎݎܽݐ݁ 
where Q1: A=90, Q2:A=180, Q3: A=270, Q4: A=360 
Old criterion: 

ൌ ሺܫ݊݊݅ݐ݈݅ܽ݊݁ݐ݅݊ݒ݁݊ݐ݋ݎݕ ൅ ܨ݈݅݊ܽ݊݁ݐ݅݊ݒ݁݊ݐ݋ݎݕሻȀʹ 
  
New criterion: 

ൌ ሺܫ݊݊݅ݐ݈݅ܽ݊݁ݐ݅݊ݒ݁݊ݐ݋ݎݕ ൅ ܨ݈݅݊ܽ݊݁ݐ݅݊ݒ݁݊ݐ݋ݎݕሻȀʹ 
 
Kinney et al.(2002)[6]ǃ
Klingenberg et al.(2013)[7]ǃ
Asheghian,2012[8] 
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4. 3.1. Data and empirical results 
4.1. Data sources 
This paper studies the 2004-2014 annual panel data of all the real estate firms, listed in Shanghai Stock 
Exchange and Shenzhen Exchange, in a 3-year sling time window. The data which incomplete or not in A-
share market are eliminated. We have 4451 observations in total, including 53 listed firms. The data source is 
Wind database. 
4.2. Empirical results 
Using the model above to analyze, we get the results shown in table 2. 
 
Table 2. The results of panel data regression 
Model ˄1˅ ˄2˅ ˄3˅ ˄4˅ ˄5˅ ˄6˅ ˄7˅ ˄8˅ ˄9˅ 
Time 04-06 05-07 06-08 07-09 08-10 09-11 10-12 11-13 12-14 
 ROA ROA ROA ROA ROA ROA ROA ROA ROA 
Size 2.018** 1.840*** 4.949*** 4.716*** 9.030*** -1.256 0.457 0.458 0.245 
 (3.13) (3.91) (4.97) (4.65) (8.61) (-1.02) (1.23) (1.23) (0.73) 
Leverage -0.0921** -0.0819** -0.154** -0.263*** -0.492*** -0.142** -0.0651* -0.0668* -0.0641* 
 (-2.75) (-3.05) (-3.07) (-4.76) (-8.20) (-2.70) (-2.11) (-2.33) (-2.44) 
InventuryT -0.000313 -0.000218 -0.000740 -0.000616* -0.000993*** -0.000751*** -0.000620** -0.000326* 0.0000604** 
 (-0.41) (-0.37) (-1.48) (-2.22) (-4.56) (-4.78) (-3.24) (-2.41) (3.11) 
_cons -33.72* -30.03** -94.13*** -82.97*** -166.5*** 45.03 0.683 -0.226 3.540 
 (-2.39) (-2.87) (-4.20) (-3.67) (-7.33) (1.70) (0.09) (-0.03) (0.50) 
N 159 159 159 159 159 159 159 159 159 
t statistics in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
From the table we can find that the coefficients vary a lot before and after the financial crisis. As for 
control variable, the Size, it exerts a significant influence on firm’s performance before the financial crisis and 
the influence increased gradually year by year. This result shows there exists the Scale Economies Effect in the 
real estate industry, which in accordance with Zeitun et al.(2007)[10]. In fact, the large real estate firms have a 
more mature operation system. Therefore, they can draw up and enact a long-term strategy to expand and gain 
more profits. 
While after the crisis, the effect become less than before. What may explain this is that many real estate 
firms apply a cross-industry business strategy to looking for a new way out of the swamp. The “Real estate + X 
industry” model lessen the Scale Economies Effect. 
Throughout the time period, the Leverage has a significant negative correlation with firm’s performance. 
Especially, the negative impact increased every year before the financial crisis, reaching the peak when in the 
crisis, and decreased after that. This is in line with the actual situation of our country. During boom times, the 
firms continued to raise a loan for development. The larger the money volumes raised, the larger the risk. The 
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risk reached to the peak when in the financial crisis, resulting a big shock to the performance of the firm. After 
the crisis, firms began to recover and adjust their capital structure. The risk gradually reduced.  
In whole period, the financing structure consistent with The Pecking Order Theory, which meets with the 
Simiyu et al.(2013)[5]. From the aspect of the financing sources of the real estate firms in 2004 to 2014, the 
proportion of internal financing was increasing by years. Since the financial crisis, it remained around 35% for 
it was difficult for firms to raise a loan and they had to count on themselves. Accordingly, the proportion of the 
domestic loan in the financing sources is decreased to 18%.  Strong profits allowed firms to rely on internal 
funds for their investment needs. Thus, the financing costs can be reduced for a lower external financing. All 
these together shows that lower leverage represent a better financing capability of the firms. 
The financial crisis did somehow chill some of the market’s enthusiasm. This time, the inventory turnover 
days become affect the firms’ performance. This shows that the firm begin to focus on the operation capacity to 
have a better performance. Before 2014, the inventory turnover days have a negative relation with performance. 
That is to say that the longer the days in inventory turnover, the worse the performance, which is in accord with 
Kinney et al.(2002)[6] while contrary to Asheghian(2012)[8].The industry remained in the doldrums, making the 
inventory turnover decline. The remaining inventory was difficult to sell and the profitability declined as a 
result. The macro-control changed in the late 2008. The stimulus policies were carried out and the volume of 
home sales increased. Thus, the inventory is able to be sold and the negative influence of inventory on 
performance has decreased. Later, the policy adjustments are under the way. Because the pressure of inventory 
backlog has been released before, the negative impact relatively declined. By 2014, the credit policy has been 
fully eased, which helps to stimulate the demand. Under such circumstance, firms would no longer be eager to 
sell their properties. The price increased rapidly as the demand increased. Firms sell their properties in a 
conservative way, trying to postpone the launching date and keep the best properties for later sales, which 
could bring them great benefit. Therefore, the longer the days in inventory turnover, the better the firm’s 
performance. 
 
5. Conclusion 
Based on a sample of real estate listed companies form 2004-2014, this paper dynamically investigates the 
different influence of capital structure and operating capacity on firm performance in a 3-year sling time 
window. The study found that there is a Scale Economies Effect in our real estate industry, which in accord 
with Zeitun et al.(2007)[10]. The larger the scale of the firm, the better the performance the firm may attain. 
Particularly, the size of the firm does not influence the performance significantly. The reason why this happens 
may be that the diversified development has some impact to the traditional Scale Economies Effect. 
Throughout the whole time period, the capital structure has a negative influence on performance. Such impact 
accumulates and reach to a peak in the financial crisis. Besides, the financing structure is in line with the 
Peaking Order Theory. The over-leveraged structure can do harm to the firm’s performance, leading firm to 
prefer the internal financing. The overheated market has calm down after the financial crisis. After that, firms 
now focus more on it operation capacity. The investment made in the early caused inventory backlog and 
worsen the performance. Under the driving force of the new policy, firms will accumulate the de-stocking 
process and pay more attestation to improve their operation capacity. They nowadays pave the way for the 
development of “Real estate + X industry” synthesized model, promoting the steady and sound development of 
the real estate market. This conclusion shows that the real estate listed firms are gradually returning to a more 
rational way. 
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